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South Dakota S tate University 
Brookings , South Dakota 
Department of Animal S cience 
Agricultural Experiment S tation 
A . S . Series 75-59 
Protein Levels in Diets of Sows During 
Ges tat ion and Lactat ion 
George W .  Libal and Richard C .  Wahls trom 
Research conducted during the pas t several years has shown that dietary 
protein could be reduced in ges tation diets without affecting number or size 
of pigs farrowed . A limited amount of research has also indicat ed that the 
protein requirement during lactation may not be as great as previously 
recommended . However , data are limi ted on the long time effects during suc­
ces sive reproductive periods , particularly when low protein diets are fed 
during both the ges tat ion and lactation periods . 
The North Central Swine Nutri tion Research Commit tee agreed that this was 
an area where more information was needed and a cooperat ive proj ect was 
initiated to s tudy the effect o f  level of protein in ges tat ion and lac tation 
diets over success ive reproductive periods . The results reported herein are 
from a s tudy at the South Dakota Agricultural Experiment Stat ion . These 
results will be combined with those from other s tates for an overall analysis 
of the data.  
Experimental Procedure 
Forty gilts and sows were allot ted on the basis of parity , weight and 
ances try into two treatment groups prior to b reeding . However , data were 
ob tained on only the 32 sows that farrowed . The two ges tat ion treatment s were 
diets containing 9 or 15% protein . Feeding level was 4 . 4 lb . per animal per 
day while they were in the ges tat ion lot . At 1 1 0 days the sows were removed 
to the farrowing hous e and half of the animals in each ges tat ion treatment 
were given lactat ion diets of 12 or 16% prot ein . They were fed 5 lb . per day 
of the lactation diets until farrowing and then were full fed for a 2 1-day 
lactat ion perio d .  The four treatments were as follows : 
Ges tation protein , % Lactat ion protein , % 
Treatment 1 9 12  
Treatment 2 9 1 6  
Treatment 3 1 5  12  
Treatment 4 15  1 6  
During ges tation sows were housed in col ony type wooden houses with wood 
floors bedded wi th s traw during the winter months . Thos e houses were placed 
in dirt lots and sows were hand-fed _ in individual feeding s talls . Farrowing 
was in individual farrowing crates and s imilar condi tions of management were 
imposed on all animals . After weaning the first litter , sows were rebred and 
returned to the same ges tation treatment that they had been on in the firs t 
ges tation period . Feeding and management were as des cribed previously . 
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The composition o f  the ges tat ion and lactation diets is shown in 
table 1 .  
Results 
Table 2 shows the data by ges tation and lactat ion treatments separately , 
whi le tab le 3 presents the results by groups o f  combined ges tat ion and lacta­
t ion treatments .  
Signi ficantly more pigs were weaned per litter from sows fed the 1 5% 
protein ges tat ion diet compared to the 9% protein die t . Although there was 
little dif ference in pig weaning weigh ts , the difference in number of pigs 
weaned resulted in a s ignif icant difference in li t ter weaning weights . There 
were no signif icant differences due to lactation treatments . 
The numb er of pigs weaned by ges tat ion-lactation t reatment would appear 
to be less for sows fed the 9% ges tation , 12% lactation diets than for sows 
fed the 9 and 16% diets . However , the number o f  pigs born alive was greater 
in the 9-16%  group , whi ch one can only at tribute to chance through allotment 
of the sows fed the 9% ges tation diet . There fore , this larger number farrowed 
would lead to a greater number weaned . 
There was a greater ges tation gain during the firs t ges tat ion period than 
during the second ( tab le 4 ) . This may have been due to two factors . One , the 
firs t ges tation period was from about August 1 to December 1 ,  while the second 
ges tation period was from late January until May . Sows ges tating during the 
colder weather would have required mcire feed for body heat . Also , the sows 
were larger having a greater maintenance requirement . 
A greater number of live pigs and s tillborn pigs were farrowed in the 
second farrowing . The larger l i tter size could be due to older sows and also 
the firs t b reeding took place in the hotter t ime of the year which has been 
shown to decrease li t ter size . Increased pig and lit ter weaning weigh ts of 
the second farrowing may indicate more milk was being produced during this 
lactat ion period than the previous one . 
Summary 
Thirty-two sows were used in an experiment to study the e ffect of dietary 
protein level during ges tation and lactat ion . A total of 58 farrowings 
occurred . Sows fed ges tation diets containing 15% protein weaned more p igs 
and li tters of more total weigh t than sows fed 9% protein during gestation . 
There were no s ignificant di ff erences in p�rformance of sows fed 12  or 16% 
protein diets during lact at ion . 
4 9  
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Tab le 1 .  Compos it ion o f  Diets (Percent)  
Protein levels , i. 
9 15  12 
Ground yellow corn 9 4 . 65 79 . 90 80 . 30 
S oybean meal , 4 8% 1 . 50 1 6 . 50 8 . 60 
Ground beet pulp 7 . 50 
Dicalcium phosphate 2 . 35 2 . 00 2 . 00 
Ground limes tone 0 . 75 0 . 85 0 . 85 
Trace mineral s alt 0 . 55 0 . 55 0 . 55 
Vitamin premixa 0 . 20 0 . 20 0 . 20 
1 6  
70 . 20 
18 . 70 
7 . 50 
2 . 00 
0 . 85 
0 . 55 
0 . 20 
a Provided per lb . o f  diet : vitamin A ,  1500 IU ; vitamin D ,  150 IU ; 
vitamin E ,  5 IU;  riboflavin , 1 . 25 mg ; pantothenic acid , 5 mg ; niacin , 8 mg ; 
choline , 350 mg and vitamin s 1 2 , 5 micrograms . 
Tab le 2 .  E ffect o f  Dietary Protein Level During Ges tation 
or Lactation on Reproductive Performance 
for Two Successive Litters 
Protein levels 2 % 
Ges tat ion Lactat ion 
9 15  12  16  
Number sows farrowing 1 1  15  1 3  1 3  
2 litters 
Number sows farrowing 3 3 2 4 
1 lit ter 
Avg . initial wt . , lb . 4 1 7  378 4 10 386 
Avg . ges tation gain , lb . 70 80 79 7 1  
Avg . lactation gain , lb . 1 8  20 17 2 1  
Numb er pigs born alive 9 . 5 10 . 4  8 . 9 1 1 . 0 
Number pigs weaned , 2 1  days a 6 . 0 8 . 3  6 . 7  7 . 6  
Avg . pig birth wt . ,  lb . 3 . 1 3 . 1  3 . 3  3 . 0  
Avg . pig 2 1-day wt. , lb . 1 1 . 0  1 1 . 2  1 1 . 4  10 . 9  
Avg . litter birth wt . , lb . 2 8 . 5  32 . 0  28 . 8  3 1 . 7 a 65 . 6  9 1 . 9  75 . 0  82 . 5  Avg . li tter 2 1-day wt . ,  lb . 
a S igni ficant dif ference due to ges tation treatment (P< . 0 1 ) . 
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Table 3 .  E ffect o f  Dietary Protein Level During Ges tat ion 
and Lactat ion on Reproductive Performance 
Protein levels (ges tation-lact at ion) , % 
Number sows farrowed 
Avg .  ges tation gain , lb . 
Avg . lactation gain , lb . 
Numb er pigs born alive 
Number pigs weaned , 2 1  days 
Avg . p ig birth wt . ,  lb . 
Avg . pig 2 1-day wt . , lb . 
Avg . li t ter birth wt . , lb . 
Avg . lit ter 2 1-day wt . ,  lb . 
9 - 1 2  1 5 - 1 2  9- 1 6  15- 1 6  
1 2  
74 
18 
7 . 9 
5 . 1  
3 . 4  
1 1 . 6  
2 6 . 1  
6 1 . 1  
1 6  
84 
1 5  
9 . 9 
8 . 3  
3 . 2  
1 1 . 1  
3 1 . 5  
88 . 9  
1 3  
6 7  
1 8  
1 1 . 0  
7 . 0  
3 . 0  
1 0  . 4  
30 . 9  
70 . 2  
1 7  
7 6  
2 5  
1 1 . 0 
8 . 2  
3 . 0  
1 1 . 3  
32 . 5  
94 . 8  
Tab le 4 .  Comparison of Per formance o f  Sows Farrowing 
Firs t and Second Time on Prot ein Level Experiment 
Number of sows a Avg . initial wt . , lb . a Avg . ges tation gain , lb . 
Avg . lactation gain , lb . 
Numb er pigs born aliveb 
Number s tillbornb 
Number pigs weaned , 2 1  days 
Avg . pig birth wt . , lb . a Avg .  pig 2 1-day wt . , lb . 
Avg . litter b irth wt . ,  lb . a a Avg . lit ter 2 1-day wt . ,  lb . 
a 
bS ignificant diff erence (P< . 0 1 ) . Significant difference (P< . 05 ) . 
51 
First litter 
32 
398 
9 1  
1 5  
8 . 9  
0 . 47 
6 . 4 
3 . 0  
10 . 3  
25 . 3  
64 . 0  
Second litter 
2 6  
454 
59  
2 3  
1 1 . 0  
1 . 1 3 
7 . 9 
3 . 3  
1 1 . 9  
35 . 1  
9 3 . 4  
